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APPENDI X D
TYPI CAL SPI LLWAY OPTI M ZATI ON STUDY
(Red River, Louisiana)
1. SCOPE. This appendi x summarizes the optimzation studies for selection of
spillway conponents. The goal is to select the opti mum nunber of spillway
gates and length of overflow dam The spillway alternatives studied are

tabulated in Table D-3.

2. DESI GN GUI DANCE FOR NAVI GATI ON DAM STRUCTURES.

a. Plans with Gates Only (No Overflow Dam}. These plans provide a
T-wal | dam extending fromlast gate pier to nonoverfl ow enbanknent dam
Length of T-wall damis governed by excavation slopes for |ast spillway gate
bay and by location of the riverward end of the nonoverfl ow enbankment dam
The | andward end of the T-wall dam nust be enbedded in the riverward end of
the nonoverflow enbankment dam  The tops of abutnents and T-wall dams nust be
above the headwater for the project design flood plus wave runup. Provi de
m ninumtraining wall downstream of |ast gate bay.

b. Overflow Dam Plans with Weir 300-, 600-, and 1, 200-foot Crest
Lengths.  These plans provide concrete overflow damfromthe |ast gate pier to
the overflow enbankment dam Length of concrete overflow damis governed by
excavation slopes for last spillway gate bay and by the riverward end of the
overflow enmbanknent dam  The overfl ow enbanknent dam was extended | andward so
that total length of concrete overflow plus enbanknent overflow is 300, 600,
1,200 feet, or other selected |engths. Easy vertical transition fromoverflow
enbanknent to nonoverfl ow enbanknment has been provided. For sone instances
with four, five, and six gate bays, stone will not resist the overflow
vel ocities on the downstream edge of the embankment crown, and a concrete
section nmust be provided. Mnimumtraining wall downstream of |ast gate bay
must be provided.

c. Spillway Gate Piers. The trunnion anchorage el evation can be the
same for all gate arrangenents since it is related to tailwater.

d. Rprap. Riprap that is needed for each dam arrangenent nust be pro-
vided. A conplete layout plan for each dam arrangenment nust be devel oped.

e. Top of Lock Walls. The top of lock walls will be eight feet above
the normal upper pool for all gate arrangenents. This elevation wll provide
substantially nmore than two-foot clearance above the headwater for a | O year
flood for all gate arrangenents.

f. Stilling Basins and Gated Weirs. The stilling basin will have the
sanme di mensions in an upstream downstream direction regardl ess of the nunber
of gates. The gated crests will also have the same di nensions regardl ess of
the nunber of bays.
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3.  FLOMGE EASEMENTS

a. Some of the spillways would raise flood hei ghts above preproject ele-
vations. Assume that flowage easenents are required on all |ands above the
ordi nary high-water |ine on which flood heights are increased.

b. The channel realignnents on this waterway would reduce the overal
river length fromthe nouth of the Black River (1967 mile 34.2) to Shreveport
(1967 mle 278) by 48 miles. This shortening will cause a reduction in flood
el evations, and the reduction at the Lock and Dam 3 site is estimted to be
2.2 feet. This postproject reduction of 2.2 feet was taken into account when
determ ning whether a given spillway arrangement would rai se postproject flood
| evel s above preproject |evels. For exanple, the six-gate, 315-foot-weir
spillway woul d cause a headwater elevation 2.2 feet above postproject tail-
water elevation for the project design flood (PDF). However, this spillway
woul d not raise flood heights since the postproject tailwater elevation is
estimated to be 2.2 feet below the preproject tailwater elevation.

c. Table D2 shows how rmuch various spillway arrangements woul d raise
the PDF (248,600 cfs) above preproject level at the dansite and the |and
acreages on which the PDF would be raised. The calcul ations showed that the
follow ng spillway arrangenents would not raise the PDF above preproject
condi tions.

Nunmber of Gates Length of Overfl ow Dam feet
4 1,510 and |onger
5 935 and | onger
6 315 and | onger
7 0 and |onger
8 0 and | onger
d It is proposed to acquire flowage easenments up to elevation 98, which

is three feet above the navigation pool elevation and one foot above the top
of the overflow dam  \en a postproject discharge reaches this headwater ele-
vation at the dansite, the water-surface profile upstreamw |l be higher than
the flowage easenent elevation 98 throughout Pool 3. The postproject dis-
charge will be 178,000 cfs when the headwater elevation at the dansite is 98,
and this discharge has an average recurrence interval of about 33 years.

e. The preproject profile for 178,000 cfs was cal cul ated and conpared
with the postproject profiles for this discharge for the various spillway
arrangenents. The postproject profiles for the six-, seven-, and eight-bay
spillways were equivalent to or |ower than the preproject profile. Since the
178, 000-cfs di scharge would be only about a foot above the top of the overfl ow
dam the length of overflow dam does not have a significant effect on the
headwat er elevation. Table DI shows how much various spillway arrangenents
woul d raise the 178, 000-cfs discharge above preproject |level at the damsite
and the land acreages on which this discharge would be raised

4. LEVEE RAISING The followi ng spillway arrangenents would raise the PDF by
a foot or nore above preproject and would require raising the flood-contro
| evees adjacent to Pool 3 to provide the preproject |evel of protection.
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Nunber of Bays Length of Overflow Dam feet
None
300
600
1,200
None
300
600
None

oo on AARDN N

The entire length of this | evee would be raised by the amount of height that
the postproject PDF is raised above preproject at the nouth of Saline Bayou.
The | evees would be raised to the same height above the postproject PDF as

t hey were above the preproject PDF

5.  COVPARATI VE COSTS. Detailed cost estimates were cal cul ated for each of
the alternative spillway arrangements using COctober 1982 price |evels. These
estimates are summarized in Table D 3.

6. CONCLUSI ONS AND RECOMVENDATI ONS

a. The alternative consisting of a six-bay spillway and 315-foot
overflow damis the least costly considering all costs and is the sel ected
spillway. The lock and dam structure costs for some of the alternatives were
less than for the selected plan, but their costs for additional flowage
easenents and | evee raising caused their total costs to be higher

h. The recommendations for this site-specific study is to proceed with

the alternative consisting of six-bay spillway and 315-foot overflow dam
desi gn.
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TABLE D-1
Spi | I way Arrangenents That Wuld Raise 178,000 cfs Above Preproject

Spi | | way Hei ght of Post-

Arrangenent proj ect 178,000 Fl owage Fl owage

cfs above Pre- Easenent s Easenent s
Length of project 178,000 Required on Required on
No. of Overfl ow cfs at Dansite Main Stem Tributaries

Bays Dam feet f eet acres Appr ox. acres
4 All 2.0 7,000 6,910
5 All 0.9 7,000 6,910
TABLE D2

Spi | lway Arrangenents That Woul d Rai se the PDF Above Preproject

Spi | | way Hei ght of Fl owage Fl owage
Arrangenent Post pr oj ect Easenent s Easenent s
Length of PDF above Pre- Required on Required on
No. of Overfl ow proj ect PDF at Main Stem Tributaries
Bays Dam feet Dansite, feet acres Approx acres
4 None 5.3 8,500 6, 910
4 300 2.8 8, 241 6,910
4 600 2.0 8, 147 6, 910
4 1,200 0.6 7,000 6,910
5 None 2.4 8,273 6, 910
5 300 1.2 7,000 6, 910
5 600 0.7 7,000 6, 910
6 None 1.0 3,328 3,075
6 300 0.2 - - --
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TABLE D-3
Conpar ati ve Costs
Spi | | way
Alternative Lock and Dam Addi ti onal Levee Tot al
Lengt h Structure Fl owage Rai si ng Conparative
No. of of Overflow costs Easenment cost cost
Bays Dam feet In Dollars Rounded to Nearest Tenth of a MIIlion
4 0 157.6 11.6 24.7 193.9
4 300 154. 8 11.4 12.1 178. 3
4 600 156. 5 11.3 8.0 175. 8
4 1,200 158.1 10. 4 M n 168.5
4 1, 510% 158. 9 10.4 M n 169. 3
5 0 163. 8 11. 4 10.8 186. 0
5 300 162.0 10.4 4.9 177.3
5 600 162. 4 10.4 Mn 172.8
5 935* * 163. 3 10.4 0 173.7
5 1, 200 164.5 10. 4 0 174.9
6 0 170.0 4.8 3.4 178.2
6 300 168.0 0 0 168.0
6 315t 168.0 0 0 168.0
6 600 168. 6 0 0 168. 6
6 1, 200 170.7 0 0 170.7
7 0 176. 3 0 0 176. 3
7 300 174.3 0 0 174. 3
7 600 175.9 0 0 175.9
7 1, 200 179. 3 0 0 179. 3
8 0 183. 8 0 0 183. 8
8 300 182. 3 0 0 182. 3
8 600 183. 8 0 0 183. 8
8 1, 200 187.6 0 0 187.6

* Structure costs were extrapolated. This alternative would not raise the
PDF.

** Structure costs were interpolated. This alternative would not raise the
PDF.

t This is the selected alternative. It would not raise the PDF. The six-
bay spillway and 315-foot overflow dam was sel ected over the six-bay
spillway and 300-foot overflow dam because the latter alternative would
rai se flood heights slightly above preproject conditions. No additiona
costs were shown in the table for additional flowage easenents and |evee
raising for this slight rise in flood heights because they would be of
questionable accuracy. However, the 315-foot overflow dam has the
advantage of not raising flood heights, while the 300-foot overflow dam
could be difficult to defend since it will raise flood heights to some
extent.
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